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Abstract 
This paper explores the roles innovation intermediaries play in stimulating triple helix networks in Thai SMEs. 
Typically, knowledge networks can be classified into three forms: vertical value chain; horizontal/industrial 
chain; and diagonal/triple helix networks. The first two inter-firm networks evolve into triple helix network upon 
policy intervention via intermediaries. Intermediaries play sponsoring role at policy level by channeling resources 
to industry; brokering role at strategic level by linking triple helix actors; and boundary spanning role at 
operational level by providing services that facilitate knowledge circulation. Data were collected from the 
ceramic and furniture industries to test the significance of the ways the triple helix process is intermediated. The 
sponsoring role of intermediaries is found to be crucial for promoting the development of triple helix network in 
the case of these industries. The experiences of the two cases further suggest that market-led intermediaries 
would be more effective in promoting triple helix network development than government-funded intermediaries.  
© 2012 The Authors. Published by Elsevier B.V.  
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1. Introduction 
The role SMEs (small and medium enterprises) play in economic development in general is widely 
acknowledged. For example, in Thailand, where SMEs contributed 37.1 percent to GDP and created 99.6 percent 
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to employment in private sector in 2010, they constitute the heartland of industrial policy. The challenge for 
policy has been how to exploit the growth potential of the SME sector in ways that would make firms innovative 
and competitive. Recently, the Thai government adopted the cluster approach to enhance the growth of industrial 
sector. This paper aims to draw lessons from the experiences encountered in developing industrial clusters in two 
conventional SME-based industries, namely, the ceramic and furniture industries.  
SMEs benefit from access to industrial clusters as the networking arising from this has the effect of 
leveraging their innovative performance by allowing them to exploit external complementary resources and 
capabilities [1]. Most of hitherto studies on SME networks have emphasized inter-firm linkages, including links 
with customers, suppliers and competitors [2-7]. Some recent studies have also looked at linkages with other 
institutions in academic and public sectors, such as universities, government research institutes and government 
agencies [8, 9]. Etzkowitz and Leydesdorff [10] have proposed the triple helix system of interaction between 
university, industry and government as a framework for policy in knowledge production and knowledge use in 
the context of knowledge-based economies. Triple helix is thus about knowledge network; and inter-firm 
networks are part and parcel of the triple helix system. Not much has, however, been done to date to show how 
inter-firm networks evolve into triple helix network, and how this development bear on prospects for innovation 
and industrial development.  
It will be argued in this paper that inter-firm networks will evolve into triple helix networks through the 
intervention of intermediaries as brokers, sponsors and boundary spanners. In developed countries, the triple 
helix model of interaction is widely adopted in regional development to create and provide support for new 
technology-based firms with a new role of universities as entrepreneurial universities [11, 12]. In developing 
countries, the triple helix model can also be used to rejuvenate conventional industries with low technology base 
as a strategy for regional development. Intermediaries would be expected to play key roles in the process, 
attracting universities and government agencies to join the existing inter-firm networks.   
2. Innovation networks
Innovation networks can be classified into three main categories: vertical supply chain network; horizontal/ 
industrial network; and diagonal/triple helix network [2]. Vertical networks, such as supply and value chain 
networks, involve contractual inter-firm relationships at two levels, including relationships between 
manufacturers and customers and between manufacturers and suppliers [6, 13] (Fig1(a)). The former involves 
market relations, and the latter, production relations. Vertical networks occur as supply chain networks in which 
product innovations are developed from buying power and demand articulation [14]. Customers can contribute to 
product innovation process through identification of their requirements and prototype testing. Participation of 
customers in the innovation process can also increase motivation of customers to use and disseminate new 
product innovations; and this can help manufacturers in introducing new products and reducing market risk [3]. 
For manufacturer-supplier relationships, the concept of supply chain network, or sub-contracting, was widely 
used to explain inter-firm relationship in Japanese industries. Technological development of firms, especially 
those at the center of the supply chain network, affects other firms in the network as is apparent from the 
Japanese experience [1]. Gemünden et al. [3], however, argued that supply chain relationships might be 
insufficient to create radical product and process innovations for which other institutions, such as universities and 
consultants are also needed. Empirical results of studies by Landry et al. [15] support that research networks with 
universities and research institutes would influence the extent to which innovations are radical.  
The horizontal network involves relationship between firms in the same industry that are considered to be 
competitors (Fig. 1(b)). This form of network was widely used in the establishment of networks before the 1960s, 
as in trade associations, cartels and consortia of sorts. Economies of scale deriving from collaboration among 
firms offer more benefits for firms in the network than what could be derived without the network [4]. 
Strategically, horizontal networks are aimed to be a forum for information sharing among members. Firms in 
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networks may benefit from knowledge spillovers created by other firms in their networks, thus increasing 
opportunities for innovation [16]. Moreover, networking between firms in the same industry can generate 
positive externalities, like, for example, increasing returns to adoption and avoidance of being locked in obsolete 
and inferior technologies, etc [17]. Horizontal networking reduces technological development costs and lead 
times of technology introduction. This is particularly so as R&D ventures are generally too expensive and risky 
for firms to engage in individually [18]. However, SMEs rarely collaborate with their competitors beyond 
information sharing, thus precluding options for deeper cooperation.  
How do these traditional networks evolve into the more complex triple helix network? We would argue that 
changes in the mode of learning have much to account for this. Conceptually, the vertical and horizontal network 
systems offer the potential for the so-called “single loop” mode of organizational learning. This allows efficiency 
in the operation of existing activities to be maximized within a given set of strategies; but subject to 
organizational culture, it also evolves into “double loop” learning, which involves changes in organizational 
strategies arising from the recognition of the need for shifts in existing organizational policies and strategies. 
Double loop learning in turn evolves into “triple loop” learning, which provides the basis for innovation through 
the development of a wider and more complex network system [19].  Variants of this evolutionary development, 
which we refer to here as the triple helix network or, more generally, as the national/regional innovation system, 
can be located in the space between the horizontal and the vertical axes, as in Fig 1.  
In the diagonal triple helix network, the systems of horizontal supply chain and vertical industrial networks 
morph into a network system involving linkages with other institutions, including universities and government 
agencies, and integrating the knowledge, production and governance spheres, as shown in Fig. 1(c) [8, 12]. As 
sources of knowledge, universities can solve the deficiency of organizational knowledge base and learning 
capabilities of SMEs; and government intervention is essential for sustaining the link between firms and 
universities through the provision of intermediaries and other policy mechanisms [8].  
A triple helix network consists of various kinds of actors, possessing different resources and competencies. 
Due to the heterogeneity of actors, coordination in the network creates pooling complementary resources and 
competencies, leading to economies of specialization. Sometimes knowledge, particularly tacit knowledge or 
know-how, cannot be directly transferred through the market mechanism, so collaboration between actors in the 
network is necessary to exchange such know-how. More importantly, knowledge recipients would need 
absorptive capacity derived from cumulative learning and experiences to understand such knowledge, thus 
encouraging dynamic learning. In addition, learning is path-dependent, so that firms in the same industry may 
find convergent consequences in their technological paths. Coordination between firms from different paths can 
open new technological opportunities, culminating in the so-called cross-fertilization effect [20]. 
Fig. 1. Evolution of innovation networks: (a) Supply chain network (b) Industrial Network (c) Triple helix network 
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Table 1. Roles of innovation intermediaries in different implementation levels 
Level of implementation
Policy level Strategic level Operational level
Roles Sponsoring Brokering Boundary Spanning 
Functions x Formulation and transmission of 
policy
x Provision of supports to implement 
policy
x Formation of strategy for 
collaboration and provision of 
collaborative mechanisms 
x Creation of linkage between key 
institutional actors and between 
intermediaries 
x Provision of technical services to 
facilitate knowledge circulation 
Intermediary 
organisations
Government agencies Government agencies, universities’ 
industrial liaison offices, anchor 
firms, trade associations 
Government service providers, 
universities, knowledge intensive 
business service firms (KIBS) 
Source: Nakwa and Zawdie [21]
3. Innovation intermediaries 
Intermediaries are necessary to transform pre-existing inter-firm networks into triple helix network. Triple 
helix networks are more dynamic and sustainable than inter-firm networks. This can be seen from the limits of 
inter-firm networks that prevent the occurrence of deep cooperation and radical innovation. Although industry is 
aware of the importance of universities and government agencies, access to these organizations may be difficult 
due to cultural and technological gaps. Innovation intermediaries are established to bridge such gaps by bringing 
essential actors into pre-existing networks.  
Innovation intermediaries may arise from triple helix actors, playing their additional roles that stimulate the 
emergence of triple helix networks [21]. Universities can, for instance, additionally provide industrial assistance, 
technical and managerial services and liaison services to industry. Government agencies can play both as 
regulators and promoters of knowledge networks across the economy. Entrepreneurs can be intermediaries 
facilitating the process of knowledge circulation in addition to being engaged in production.  
Attracting institutional players to participate in inter-firm networks and enhance the formation of triple helix 
networks can be done by intermediaries. Nakwa and Zawdie [21] note that  intermediaries play differentiated 
roles at three levels: sponsoring role at policy level by promoting policy across industry and channeling resources 
to industry; brokering role at strategic level by linking triple helix actors; and boundary spanning role at 
operational level by providing services that facilitate knowledge circulation. The roles, functions and examples of 
intermediary organizations operating at each level are summarized in Table 1. 
4. Research Method and Data 
This paper looks into two conventional SME-based industries, namely, ceramic and furniture industries for 
the way in which the triple helix process is intermediated. Data are collected through interviews and 
questionnaire administration. In addition, participant observation in 2008 was also used to collect data from the 
furniture industry. Interviews were conducted at the ceramic and furniture industries during January to April 
2011. Questionnaires were administered in three rounds – twice by post and once through personal delivery. A 
list of ceramic manufactures covered in the survey was obtained from the website of Ceramic Industries 
Development Center; and a list of furniture manufacturers, from website of the Thai Furniture Industry Club 
operating under the Federation of Thai Industries. The first round of questionnaires, conducted in February 2011, 
covered 225 ceramic firms and 113 furniture firms. Due to low response rate, a second round was conducted in 
April 2011 covering those who did not respond during the first round. This did not improve the response rate 
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either. The third round was subsequently run by visiting firms and introducing the aim of the survey. For all that, 
the number of respondents totaled 47, including 30 firms from the ceramic industry (13% of the total 
approached), and 17 from the furniture industry (15% of the total approached). Most of the respondents in both 
industries are small and medium firms. 
5. Current status of ceramic and furniture industries in Thailand 
A characteristic feature of both the ceramic and wooden furniture industries in Thailand is that they have been 
losing competitiveness as they have been slow in the uptake of innovation. During the last decade, the furniture 
industry generated income from export amounting to over 60 billion baht per annum on average, and the ceramic 
industry in Lampang Province generated income to the tune of 3.5 billion baht per annum [22]. These 
conventional SME-based industries are now threatened with non-tariff barriers and higher energy costs. 
Moreover, new global competitors have emerged from low wage countries, such as Vietnam and China, 
threatening their Thai counterparts with price competition. Most large and medium firms are original equipment 
manufacturers (OEMs) obtaining design and orders from overseas. The firms thrive on price competition and 
mass production. Some firms with mass production use imported production technology; others with small 
amount of orders use locally developed technologies. The ceramic industry is concentrated in Lampang, a 
province in the northern part of Thailand, whereas the furniture industry is scattered in every region of Thailand, 
with the aim to exploit the variety of wood grown in the different regions.
The ceramic industry in Lampang, has been in operation for more than 50 years. It is one of the strategic 
industries identified for cluster development in Thailand. Since 1997, the Government has launched an Industrial 
Restructuring Plan and an Industrial Development Master Plan for the ceramic industry. These plans aimed to 
improve competitiveness of the Lampang ceramic industry to be the center of ceramic industry in the South East 
Asian Region. In 2003, the industrial cluster approach was introduced and the Lampang ceramic industry was 
among those selected for the cluster scheme of industrial development.   
There are two phases to the development of the Lampang ceramic cluster. In the first period (2004-2005), the 
Industrial Finance Corporation of Thailand (IFCT), a specialized government-owned financial institution, was 
assigned to be host of the cluster development. Five pre-existing horizontal sub-networks, consisting of seven to 
ten firms with similar products in each network, were formally established as a cluster. The government allocated 
budget for the cluster through the IFCT and the Provincial government. The activities of the cluster included 
human resource development, information sharing, order sharingand exhibition and industrial fairs. However, 
financial support for the Lampang ceramic cluster ceased in 2004 when the IFCT was merged into the Thai 
Military Bank to operate as a commercial bank. The first-period of cluster development was subsequently aborted 
due to lack of trust and lack of mutual commitment among firms left in the closed cluster network to their 
opportunistic behavioral devices [16]. Some large members of the cluster felt that they would have little or 
nothing to gain by participating in the cluster, and that, in fact, they would stand to lose the benefits and 
advantage of their knowledge and network resources to other participants in the cluster. Moreover, firms would 
engage in wasteful price competition to undercut one another and to gain upper hand over downstream supplier 
products.  
The second period of the cluster development started in 2006 when the Government assigned a new host, the 
Ceramic Industries Development Center (CIDC), a unit under Minister of Industry and based in Lampang, to 
continue the implementation of cluster development. However, the cluster established in the first period did not 
include firms in supporting industries that would be vertically networked with the ceramic industry. Nor did it 
include other supporting lateral institutions, such as government agencies and universities. Moreover, cluster 
development was constrained by the lack of trust and real collaboration among firms, while firms continued to 
engage in price competition. To develop and strengthen the inter-firm network of trust and collaboration, the 
Entrepreneurship Development Training Program (EDP) was offered to firms annually by the Department of 
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Industrial Promotion, and attendance was made a requirement for cluster membership. The CIDC believed that 
EDP attendance would make firms understand the concept of cluster and the mutual benefits deriving from 
cooperation, and would as such help build trust among members.  
The new cluster included 20 small firm participants who jointly established an alliance company, known as 
Ceracluster, to act as a liaison receiving and distributing orders to members. Thus, through the Ceracluster, 
members can access government financial supports; technical assistance provided by the Support Arts and Craft 
International Centre of Thailand; and R&D funding for product development provided by the National 
Innovation Agency. These support systems are crucial for the creation of triple helix interactions in the cluster. 
Unlike cluster development in the ceramic industry, cluster development in the furniture industry had to cope 
with the scattered nature of firms across space and the fragmented nature of supporting institutions, which 
diminished the scope for inter-firm cooperation and cluster development. The furniture industry in Thailand had 
pre-existing networks in the form of national trade associations such as Thai Furniture Industries Association 
(TFA), Thai Parawood Association (TPA) and Thai Furniture Industry Club under the Federation of Thai 
Industries (FTI). These associations were formed mainly for the purpose of information sharing and have, for this 
reason, maintained some connections with universities, inviting, for example, some university-based researchers 
to be advisors. Some members of the associations, especially large firms, have contract research with universities. 
There is thus evidence of university-industry linkage in the furniture industry, but there is no local specialized 
government institution responsible for assisting firms in this industry and to play host for the establishment of 
clusters.
Although triple helix interaction exists in the industry, it is on a one-off and ad hoc basis, and not on a 
networking basis. The triple helix interaction of wooden industry emerged when the Industrial Technical 
Assistance Program (ITAP) provided technical and financial supports to the wooden furniture industry. The ITAP 
was established under a government research institute, namely the National Science and Technology 
Development Agency (NSTDA). It started its operation in 2004 to provide technical assistance through the 
involvement of local universities. Later, it expanded its recognition and activities by providing seminars and 
training workshops to firms located in different regions. At the same time, ITAP attempted to build its expert 
networks related to wooden furniture manufacturing to provide technical assistance and training for firms. The 
network included university-based researchers and representatives of industrial associations. ITAP also built a 
network of overseas experts and provided support for overseas visits in search of new ideas and technologies. In 
addition, it coordinated other government agencies providing support for the furniture industry. Thus, the 
elements of triple helix interaction were apparent in the furniture industry orchestrated by the intermediary role of 
ITAP. However, in 2011, the ITAP budget was suddenly cut, thereby reducing the role of ITAP to an agency 
delivering technical assistance on ad-hoc basis. As in the first phase of cluster operation, the development of 
triple helix network to establish and reinforce clusters could not be continued and completed in the absence of 
financial support from the Government. Recently, a few rubber-wood clusters have been established in the 
southern region of Thailand as a private sector initiative. However, it is too early for these clusters to create joint 
activities.   
Unlike in the furniture industry, the cluster in the ceramic industry managed to survive even after the 
government budget was withdrawn. The relative success in the ceramic industry with respect to cluster 
development can be attributed to the commitment of members who joined the cluster to establish Ceracluster as 
an alliance company. Thus, after the budget cut in 2010, the Ceracluster Company continued its operation by 
extending its network to include other supporting institutions and by appointing a private cluster development 
agent as a broker to manage the cluster. Similar to the ceramic industry, each actor in the furniture industry 
cluster is attempting to expand its network to seek new sponsors to continue its main mission. For example, 
universities would seek for R&D funding for their research. Trade associations would seek funding for staging 
exhibition fairs and training. ITAP would seek funding for technical assistance. There is to date no network 
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linking the initiatives of these agencies of cluster development. Cluster development in the furniture industry 
therefore remains inchoate. 
6. Results 
The roles of innovation intermediaries can be separated from the traditional roles of the three triple helix 
actors. In this study, the additional (new) roles of the three triple helix actors are considered as intermediary roles. 
For the university, intermediary roles include intellectual property rights commercialization, consultancy, 
equipment sharing and human resource exchange. Intermediary roles played by government agencies include 
funding for collaborative projects; facilitating the forging of links with other actors; organization of seminars and 
training programs; and the provision of services like consultancy provision and equipment sharing. For industry, 
intermediary roles can be derived from the socialization of firms, including participation in associations; 
equipment sharing; information and knowledge exchange; product/process development; and consultancy 
provision.  
6.1 Linkage of firms with other firms and trade associations 
The pre-existing networks of the ceramic and furniture industries are in the form of trade associations. Prior to 
the introduction of the cluster approach, firms in these two industries socialized horizontally with their 
competitors through trade associations. The main aims of socialization through trade associations included 
information exchange and the creation of negotiating power. Some trade associations have linkages with 
universities and government supporting institutions, albeit for a narrow range of technical and commercial 
supports through, for instance, appointment as advisors of the associations and access to financial support for 
exhibition fairs. However, these horizontal inter-firm networks cannot create deeper cooperation, such as 
collaborative R&D and other technological activities due to limited financial and technological resources.      
Ceramic firms seem to be more aware of the benefits of inter-firm linkages than furniture firms. The 
important inter-firm relationships in the ceramic industry are trading, product development in consortium, and 
information exchange. Unlike the ceramic industry, there is no evidence of product development in the furniture 
industry. In furniture industry, most firms do not have any link with other firms either because they are too small 
to forge alliance, or in the case of the large firms, they would rather be on their own. In both cases, the underlying 
problem is lack of trust. About 40 per cent of the respondents in these two industries have linkages with 
associations. It seems that multilateral inter-firm linkages are more apparent than bilateral inter-firm linkages. 
6.2 Roles of innovation intermediaries in transforming pre-existing networks into triple helix networks 
Together with the introduction of the cluster approach, the government assigned related government agencies 
as brokering intermediaries to develop and manage clusters in the ceramic industry. The CIDC, which initially 
played a boundary spanning role to provide technical services, such as training and testing, was appointed as a 
broker. For the furniture industry, the ITAP followed cluster development as technology broker and sponsor. 
Although these government agencies obtained the same policy direction, the implementation of cluster 
development varied depending on initial roles. For example, the CIDC created a new network consisting of three 
triple helix actors in the ceramic industry, whereas the ITAP accessed pre-existing networks in the furniture 
industry and created its own networks with other actors. These different ways of transformation create different 
effects when government agencies withdraw their supports as intermediaries. The triple helix elements of the 
ceramic industry were embedded in the network created by the CIDC, but those in the furniture industry were 
embedded in the ITAP. This is because of the different initial roles, leading to different characteristics of the 
brokering role. As brokers, the CIDC knew that it had to withdraw its support as a temporary intermediary in five 
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years, but as a permanent program, the ITAP did not expect the sudden budget cut it was faced with. After the 
budget cut, some of ITAP’s networks had to be discontinued because the networks were not well-established as a 
long-term commitment. In contrast, the ceramic cluster expands its network to draw more support from universities 
Table 2. Linkages with universities, government and innovation intermediaries categorized by partners, activities and roles 
Types of partners and linkages 
Ceramic firms 
(N=30) 
Furniture firms 
(N=17)
No. of firms No. of links No. of firms No. of links 
1. With universities 14 28 2 2 
Joint R&D 9 11 - - 
Contract R&D 1 1 - - 
Testing 4 5 - - 
Seminar and conference 8 11 2 2 
2. With government agencies 12 23 4 5 
Controlled by laws and regulations 4 5 3 3 
Facilitating regulation 3 3 - 0 
Financial assistance 5 6 1 1 
Testing 8 9 1 1 
3. With innovation intermediaries 24 96 10 14 
3.1 University-based intermediary organizations 6 9 - - 
IP utilization 2 2 - - 
Consultancy  3 3 - - 
Equipment sharing  3 4 - - 
Human resource exchange - - - - 
3.2 Government-oriented intermediary organizations 22 56 6 6 
Funding collaboration projects 6 7 - - 
Linking with other actors 12 12 2 2 
Seminar and training 17 20 3 3            
Consultancy 6 8 1 1 
Equipment sharing 9 9 - - 
3.3 Market-led intermediary organizations 17 31 8 8 
Trade association 12 16 7 7 
Equipment sharing - - - - 
Information exchange 3 5 1 1 
Product/process development with alliance 6 6 - - 
Consultancy provision 2 2 - - 
Consultancy acquisition  2 2 - - 
Roles of innovation intermediaries 24 96 10 14 
Sponsoring i.e. IP utilization and funding for collaboration projects 7 9 - - 
Brokering i.e. linking actors and trade association 20 28 9 9 
Boundary spanning i.e. consultancy, equipment sharing, human resource 
exchange, seminar, information exchange and product/process development 
20 59 5 5 
and government agencies. It is noted, however, that these different ways of implementation might not offer a 
good comparison of like with like in view of the fact that the trust factor in each network has taken different 
periods of time to be established.  
The sponsoring role of intermediaries is necessary for development of triple helix network. Sponsoring 
addresses IP utilization and funding for collaboration projects; brokering, involves linking actors and trade 
association; and boundary spanning involves activities like consultancy, equipment sharing, human resource 
exchange, organization of seminars, information exchange and product/process development. It can be seen from 
Table 2 that furniture firms do not have linkage with intermediaries playing sponsoring role. For furniture 
industry, only ITAP provides financial support attached with technical assistance. But this support does not cover 
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the furniture industry in the various regions. Unlike the furniture industry, there are several institutions providing 
support for ceramic firms, which are concentrated in one province. Although there is evidence of linkages with 
brokering and boundary spanning intermediaries in the furniture industry, knowledge-based and deeply 
cooperative activities cannot emerge without financial support. This is due to the fact that knowledge creation is a 
high cost and risk-prone activity, and knowledge in this industry may be easily spread to other firms. There is no 
evidence of triple helix interactions in the furniture industry, and this appears to relate to the absence of 
sponsoring intermediaries. It was also found after the ITAP budget cut that triple helix interactions of large firms 
recoiled to university-industry linkages, while those of small firms disappeared altogether.  
7. Conclusions and policy implications 
The trajectories of evolution into triple helix network differ for the ceramic and furniture industries. This is 
largely influenced by the initial roles of government agencies assigned as intermediaries and the effects of the 
subsequent withdrawal of their roles as intermediaries.  
Long before cluster and triple helix became policy preoccupation, networks have existed in these two 
industries in the form of trade associations. Having introduced the cluster approach, the government set itself the 
challenge of developing cluster networks into triple helix relationships through the intervention of intermediaries 
to facilitate knowledge circulation and learning. The CIDC attempted to create firm-dominated networks in its 
capacity as a temporary broker; and ITAP, playing the role of a permanent intermediary, created intermediary-
dominated networks. These two brokering intermediaries used different ways of building trust. The CIDC started 
by selecting trusted members from those who participated in seminars and workshops, and then engaged in 
planning. ITAP started from technical assistance. ITAP took longer to develop the trust of firms in the furniture 
industry. Triple helix networks seem to be easier to be created and embedded in new networks established from 
trusted firms as in the ceramic industry than in large pre-existing networks where trust lacked, as in the furniture 
industry. However, shortfalls in public funding impede intermediary organizations to become well-established 
[23] and hence delay the transformation of cluster networks into triple helix network. For instance, ITAP’s 
budget was suddenly cut without changes in planned activities, thus effectively disabling ITAP from actively 
engaging in promoting the development of triple helix networks. But ITAP’s role as intermediary would have 
ceased anyway after a period once the gaps separating the major triple helix actors are removed, thus paving the 
way for network development. The problem, however, is that ITAP had its budget cut before it managed to 
remove the gaps and prompt the triple helix actors to do the job of network building themselves. Moreover, the 
danger with publicly funded intermediaries is that they tend to become bureaucratic and provide ground for 
vested interests to evolve. In such circumstances, intermediaries operate not to stimulate triple helix actors to 
perform their roles in network building, but to be there as permanent fixtures taking over the missing roles of 
others.  
In the long run, market-led intermediary organizations should be used as a policy tool to promote triple helix 
networks. Government-funded intermediaries may help in creating triple helix networks, but cannot be relied on 
due to problems of political discontinuities and limited budget provisions, as witnessed in this study. Market-led 
intermediary organizations, like consultancy firms and venture capitals, should be created and supported to play 
intermediary roles in the long run. These intermediaries are profit-driven organizations, which may be more 
sustainable and efficient than government-funded intermediaries.  
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